Proto-oncogenes in mammalian development.
The phenotypic analysis of mice carrying germline mutations in protooncogenes is beginning to provide convincing genetic evidence for the important role that these genes play in mammalian development and differentiation. Two approaches are being taken to elucidate the biological function of proto-oncogenes in vivo. The first involves the molecular analysis of existing mouse developmental mutants, while the second approach involves the generation of specific germline mutations by gene targeting using homologous recombination in embryonic stem cells. Several key points have already emerged from these genetic approaches. First, many proto-oncogenes are important to more than one cell lineage and function both during embryogenesis and in the adult. Second, the patterns of expression of these genes provide only a guide to their biological function. Third, mutant phenotypes are generally less severe than would be expected from their expression patterns, suggesting that there may be functional overlap between two or more members of a gene family.